ABSTRACT: The Lathyrus species are wild relatives of cultivated peas. Results of morphological, anatomical and physiological analyses of Lathyrus latifolius L. are presented in this paper.
INTRODUCTION
Wild relatives of cultivated plants are a significant natural resource and an inexhaustible gene pool of important and insufficiently surveyed plant species. Also, they are useful genetic material in breeding, when transferring desirable traits into cultivated plants, developing cultivars with desirable characters (A a r s s e n et al., 1986 ; Š k o r i ã et al., 1988 ; L a z i ã and J o v i ã ev i ã , 1988; P a v i ã e v i ã , 1990; K o j i ã and M r a t i n i ã , 1997; B er e n j i et al., 1997 ; N i k o l i ã et al., 1997 ; T a k a h a s h i et al., 1999) or cultivating wild species (L a z i ã et al., 1995 ; L a v a d i n o v i ã and I s aj e v , 1997). Therefore, knowledge of morpho-anatomical, physiological and biochemical characteristics of autochthonous relatives of cultivated plants and their relationships is important and required. Lathyrus species are the closest autochthonous relatives of cultivated peas. In Flora Europaea the genus is represented by 54 species (B a l l , 1968) while in Flora of Serbia 26 species occurring in different habitats are reported (K o j i ã , 1972).
The purpose of the present study was to survey the morphological, anatomical, and physiological characteristics of the species Lathyrus latifolius L. in order to get a better insight into the biological characteristics of the Lathyrus species in general.
L. latifolius is a perennial plant with branched rhizome (K o j i ã , 1972), glabrous or hairy shoot, stem with lateral wing-like expansions, and leaves composed of one leaflet pair with a tendril. Leaflets are linear to ovate or elliptic-rotund with lanceolate to ovate, semihastate stipules. Inflorescences are racemose, with (5) 8-15 flowers that are much longer than leaves. The calyx is campanulate, unequally dentate. The corolla is dark red, rarely whitish. The pod is elongate linear, glabrous, dark brown, with reticulate veins and 8-14 seeds. The seed is semiglobose or oval. The species grows on meadows and forest clearings (K o j i ã , 1972). L. latifolius belongs to east sub-Mediterranean floral element. A number of infraspecies forms have been reported ( G a m s , 1964; S o ó , 1966; K o j i ã , 1972 ; K o z u h a r o v , 1976).
MATERIAL AND METHODS
Meadow plant material from the surveyed site (Vrdnik, the Fruška Gora Mountain) was collected at flowering, at the beginning of June. Twenty dried and mounted plants were used for morphological investigations. Plant height, width of winged stem, wing width, length and width of leaflets and stipules, length of inflorescence axis, flower, and calyx, and pod length and width were measured, and the number of leaflet pairs, number of flowers per inflorescence, and number of seeds per pod were counted.
Ten plants were selected for anatomical survey. Characteristics of leaflet epidermal tissue were analyzed on epidermal prints made after W o l f (1954). Light microscopy was employed to determine the size and number of stomata per mm 2 on both adaxial and abaxial epidermis. Leaflet anatomy was analyzed in transverse sections of midleaflet portion by using freezing microtome. Microscopic measurements were performed of the median vein and leaflet 1/4 width, height and width of main vein and its vascular bundle, vessels diameter, thickness of leaflet, mesophyll, palisade and spongy tissues and cuticle, size of palisade and spongy tissue cells, adaxial and abaxial epidermis cells, as well as of the number of layers of spongy tissue. Stem anatomy analysis was done using transverse sections of internodes at mid-stem portion. Stem diameter, cuticle thickness, size of sclerenchyma groups, vascular bundles at rib zone, epidermal cells, parenchyma cells and vessels were measured and the number of vascular bundles counted.
The physiological survey included the analysis of mineral elements concentration in leaf, stem, flower and pod. Nitrogen (N) concentration was deter-mined using a standard micro-Kjeldahl method (S a r i ã et al., 1990 ) phosphorus (P) was determined spectrophotometrically, by the ammonium-vanadate-molybdate method (G e r i c k e and K u r m i e s , 1952). Total potassium (K), calcium (Ca), and sodium (Na) were determined from stock solution by the flame photometry method. Concentration of photosynthetic pigments (S ar i ã et al., 1990 ) was determined after W e t t s t e i n (1957). Net photosynthesis rate and respiration rate were determined polarographically, using a Clark electrode (W a l k e r , 1987).
RESULTS AND DISCUSSION

Morphological characteristics
Plant height, stem wing width, leaflet width and flower length values on the examined plants were lower than data published elsewhere (Table 1) , whereas leaflet and stipules length, number of leaflet pairs and the number of flowers per inflorescence were in accordance with the available literature. No data could be found for the width of winged stem, length of inflorescence pedicle, calyx length and leaflet index. Therefore, our results are a contribution to the knowledge of morphological characteristics of the surveyed species.
Two forms were determined, f. rotundifolium R c h b . , including individuals with almost rotund leaflets emarginate at the apex, and f. latifolius B e c k . , with elliptic to lanceolate leaflets up to 20 mm wide and stem wings approximately 5 mm wide. 
Anatomical characteristics
Leaflet epidermal tissue is formed of rather large cells irregular in shape, with moderately wavy anticlinal walls (Figure 1 ). Wall waviness of abaxial epidermis is inconspicuous. Stomata are anisocytic (M e t c a l f e and C h a l k , 1957) on both epidermises, situated at the epidermal level. Stomata number and size are almost identical on the adaxial and abaxial epidermis ( Ade -adaxial epidermis; Abe -abaxial epidermis Leaflets are dorsiventral (Figure 2) . The median vein in transverse section is convex abaxially. A collateral vascular bundle is in it. Well developed scle- Stem is elliptical in transverse section with two wing-like expansions longer than stem diameter (Figure 3) . Two opposite main ribs distinct, while intermediary far less distinct. Epidermis structured of a layer of almost spherical cells covered with a thick cuticle (Table 4) . Primary cortex rather thin, composed of a few cell layers. Small, thin-walled cells filled with chloroplasts below The central cylinder is composed of parenchyma cells, which grow larger towards stem center. The largest central cells rupture to form a cavity. Collateral vascular bundles are arranged in a ring at the periphery of the central cylinder. They are of different size, those opposite to the ribs being larger. The number of bundles is around 20. In addition to these, there are two bundles located opposite to the wing-like expansions (cortical bundles). There are 6-12 bundles in each wing-like expansion. Above phloem, groups of sclerenchyma fibers more developed above larger bundles occur. Among xylem portions of vascular bundle cells of medullary rays with thicker and to some extent lignified walls are present. Together with xylem they form a continuous ring. Vessels are of a considerable width. Tab. 4 
Physiological characteristics
Of the surveyed elements, N, K, Ca, and Mg belong to essential, while Na to a group of useful elements. Their concentrations in plant tissue depend on plant age, cultivation conditions, plant organ, pest control, etc. The concentrations of these elements differ among organs.
In the surveyed species, the highest N was obtained in the flower, then in the pod and leaf, and the lowest in the stem. K concentration in plant organs showed the same variations as the N concentration. The highest P was recorded in the flower, then in the pod and stem, and the lowest in the leaf. The highest Ca was recorded in the leaf, the lowest in the stem. The highest Na was found in the leaf, the lowest in the flower. Tab. 5 Chlorophyll and carotenoid concentrations were higher in the leaf than in the stem. Chlorophyll a was ranking first, then carotenoid, and chlorophyll b. According to P e t r et al. (1971) , the rates of net photosynthesis of pea leaves and stipules are almost identical. In our survey, the rate of net photosynthesis was 426.6 µmol O 2 /gh, while the respiration rate amounted to 160.6 µmol O 2 /gh.
